Identification of a novel brain derived neurotrophic factor (BDNF)-inhibitory factor: regulation of BDNF by teneurin C-terminal associated peptide (TCAP)-1 in immortalized embryonic mouse hypothalamic cells.
The teneurins are a family of four large transmembrane proteins that are highly expressed in the central nervous system (CNS) where they have been implicated in development and CNS function. At the tip of the carboxyl terminus of each teneurin lies a 43-amino acid sequence, that when processed, could liberate an amidated 41-residue peptide. We have called this region the teneurin C-terminal associated peptide (TCAP). Picomolar concentrations of the synthetic version of TCAP-1 inhibit stress-induced cocaine reinstatement in rats. Because cocaine-seeking is associated with increased brain derived neurotrophic factor (BDNF) in the brain, we examined whether synthetic mouse TCAP-1 has the potential to regulate BDNF expression in immortalized mouse neurons. Immortalized mouse neurons (N38; mHypoE38) show strong FITC-labeled [K(8)]-TCAP-1 uptake and BDNF labeling in the cytosol. Moreover, FITC-labeled [K(8)]-TCAP-1 bound competitively to membrane fractions. In culture, the labeled TCAP-1 peptide could be detected on cell membranes within 15 min and subsequently became internalized in the cytosol and trafficked toward the nucleus. Administration of 10(-8)M unlabeled TCAP-1 to cultures of the N38 cells resulted in a significant decrease of total cell BDNF immunoreactivity over 4h as determined by western blot and ELISA analyses. Real-time PCR, utilizing primers to the various BDNF transcripts showed a significant decline of promoter IIB- and VI-driven transcripts. Taken together, these studies indicated that in vitro, TCAP-1 induces a significant decline in BDNF transcription and protein labeling in embyronic mouse immortalized hypothalamic neurons. Thus, TCAP-1 may act as a novel BDNF inhibitory factor.